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054) TUBB ROLUNO OUT APPARATUS 
Q^Abstrwb 

FIELD: weU expiottadon. SUBSTANCE: apparatus has on lateral surface of its housing IncUned flat 
portlom. supporting wlOi use of aides roOfng out members, monntrd on supporting plaftes. The flat 
p ortio ns are in the fbrm of cylindrical counteibores, whose axis coindde v4Qx axis of the roQlng 
out meinberB. The oountofaore has ^uoves, opened at Its one aide. The suppordi^ plate are airanged 
m ttie grooves and rtgkSy connected with the axles of the rolling out ni egbber s . Each above 
mentioned groove has at Its end portion an addUkna) ffxxtvc Each siq)partlng plate to provided fay 
a protrusion, placed in ttie additlanal groove. The housing with the supporting plates to fn^r a ned 
by anut EFFECT: enhance reliablltlyoffbeappanitus at operatloa due to such stnKtu^ 
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(54) yCTPOflCTBO JUK PASBAJIUIOBKM TPVB 

(57) AboCract: 

ttso^percHMc nptf^uaamtoi rtih passajiu^poKB nepeKpbtBaTcneft npo^HnbHux Tpy6, ycraaaanHBaaibix 
D iTry»awMPfly Ha 6QxoeQa i mHTpKH ixr m Kopnyca GUXBvmeau KaKJicsHue nnocme yuacm. Koropux c 
TT'i^jwffy jn ooefi aa onopHbtx unacmmx yeraBOBJXCHfai nanfai^yKNiVEe anoccBTfai (B3). IlnocxBc y^cacrsH 
BbauamaBA b ctQ^e ^BTXHHnpB^iecKBX i^oBOK (U). OcH U ooBoiv^anT c ocHMH B3. Ha U CbmonBCBbi 
OTspbiTue c qnHOPO KOH^a nasbt (11), OnopHue nnacmau pacnonoxesu b n h xoctko « -*i » i;<aHW c ocsiuii B3. 
Ha oTKpbnw Koenc K^Mffpro Tl BbmonacH ;:(ononHBrrejifaKfaift IL KaxAan aaopaafi nnacraBa caatfxesa 
BfaicrynoM. paaiiciqeHHbiM a ^^qaoiiHirremaBOM II. Kopnyc c cwnpHMMw nnacTBBaMH oxBarfatBaeT reflxa. 
TaKBR coauKyimucTb npsauasos otennaBacT powmffHwe mjirrnnocni ycrpoftcTBa. 1 a. n. ^nu, 7 
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DcacrlpCion [Omcarae ■3o6peTCHMl: 



H3o6pcTtBKB QTBOGHTcn E 6ypeBBi> H KamrrankHOMy pcMoary csBaauBB b npcppa 
jjnn ihfrTP"ty^»Jr«*-™*»»«' yrt^^r^ m Tipa^giiMhijt Tpy6 nput hx ycraaoBKe b 

HaH6Qnee 6jmnsu k Baoeperemoo no Tcxmnieacofl cyiqpocra HUJiftcxxsi ycrpoflETeo ^nsi paasanbOpEBH 
npo^EJTbHux TpyfS npn ncpcspbrraB hum 3oh ocjio mu e mfl a cxBamsEE. oq^cpKaippc nonbift 
UfomBffpBmxiA Kopnyc» Ha eapyxBoft noDcpxaocni Korropoxx» Bb u m mm hi BasnoBBface onuocBTcnfcKo 
npc^ojifaBoft 0C3I Kopnyca nnocssie ywMm. b ycraHOBncBiibie na iiocnq:(BBX c noMomfJo ooeft Ha onopHfaix 
nnacTBBax BanuQnou^ic ancskicRTfac. 

Hqiocrmou aroro ycrpoftcTBa smmncB HCHaAcmBocTb ero palSorbi axsa m^ocraTOHBoiS (Hjcntofl) 
u|xmHocra Kopoyca, MBBBMantaasi - mmiuma c luum Koroporo b peaymyrarc sfaimnBEBBB KasnaaHbix k cto 
npo^ojxbBoCt oca zuiocKflx yiiacTKOB bc yRoenerraopHeT ycnoaoo iipo«*HocTH npn Kpy^KHHZ. 

l\tm» K3o(Spei«saoi noBbimeHBe ni ^^ p ycTpoOcTBa sac^icr yBCJXB^ieaHfi npcraiioenc crt> K<^iiqrca. 

3to AocTHrarrcB tcu. vto b aaKhmnnMns ycrpoftcTDc a«« paaaanfaqpani Tpy6, cmrpTgamrfl "^M * 
HfiM « i ^ l | M u»M - »H a KOpuyc Ha BapyvBoft noacpXBOCTB icoTOparo BbUAUiucHU saBnoBBue trmacmtjibao 
npcy^oJiiiaoA oca mopszycm. umxKMt ymcm. u ycTaBoenesHfaie Ba Doci ff ff Fn ix c TmKm\t» ooeft Ha eoopabix 
iPiacTBBax Baaajjytotnfm aneMCBTki. corjtacao B3o6peTeHns> HaKnosBue wioaoK yiacTKH Ha BapyxBcd 
Mu tit imaic i B Kc^myca obtnojmcabt b khq^c txjsjmaffpePtccKmx qckobmc. oca Koropbix coamffaioT c oon iH 
oanmyionvix anoMHTOB, a Ha ucsosaax BbUKJiBCBbC oTKpfarrwc c onmro Koazm a aiBu«r^iiw-«DM CMbHouuie 
K Btuy naau, x^x droK onopHue nnacTBBU pacnanoaeau a nasax a mecrao CBHsanbi c ocbub 
BSOJtnyKtnftK ajxaicifitiB. 

j^pyrau (mnpDKM onacfaiBaonro ycxpoAcTBa Hmi wrrc a to, «ito aa orispbirou Koanp aa^oro nasa 
f»jiH u i Mwi ^oDonHHTCjibBbift B&s. a xa^aH aQopHBH nnacTMBa caafixeaa oburiyuoM, paamnoscaabni b 
AonQUBvmnJBDM aaay, npa arou ycrpoflCTBo caafliaffHo raflaofl. oxBanaiBammefl xopnyc c onopKbooi 

yaaaaBBfaie ot jumbh o6ecne<iBBaioT BrrmoMHOcrb yacmraeBBH TonnorabC ctcsbb Kopnjrca b HaH6Qnee 
miar«m*# « «ppp «mnM c c Mcaiui CTO, tiJiaTQ^fl^ ^KMy noBbnnacTCB i i p o wHu mt* Kopnyca a, cnc^oBaTcnfaBo. 
BBfffimBom pa6(yTbi ycn>oacTBa 6c3 BSMcaeBaa ero BOUHBaiiuioro Kapymaaco jpsaiiCTpa ppst Aanaoro 
mnopajMiepa. 

Ha 4ar. 1 ooaasaBO ycrpoOcTBO, ycraBOBncHBoe b npcx^suitHo* p a ^ fwmj yi TWB afu ntt Tpy6c. o6n9ftt can; Ba 
^HP. 2 oe<«aHB A-A aa far. 1; aa ^ar. 3 ^panaar aopx^ca ycrpoAcToa c KMCTpyKT wnwtifMW aneuearaftai 

ycTaaoaa BairnqyaxoBx aneuwroB; aa ^bt. 4 ei^ no CTpenae B aa ^ar. 3; aa ^ht. 5 oevmie B-B aa 

1: aa 6 ceneaae r-r aa 1. aa 7 oevaac n-n m 4^- 3. 

ycrpottcTBo flTiH pasBajnqpEaa Tpy6 (^ar. 1) oonqnorr qanaEnpaaecaaft nonbitt aopnyc 1 c moripamflfaiM 
2 a pe3b6aMa 3 a 4 flfm. oocnKBcaaa oooTBcrcTBcaao c aonoaaoft SypaTZfaHbix Tpy6 5 a 
ofiopyi^oBaBaai 6. Ha aapyzaoft noBepxaocra aopoyca 1 noA ymou a ero npc^omiHOtt oca 
BfaonnBeabi nnoacBe yvxTKX 7 b mne mamsBfspmtcxBK u/skobok 8, aa aoropbix BbiuuiUKUbi or^pbiTbte c 
oypnro KGHiia nasbi 9. 9icci^eaTpiPiao curngaHbic oraocarenfaao aeaoBoa b cropony orspbrroro xoaiia arax 
nasoB. c ymy6ntBBasM 10 b ax npoTHBononoaafaix orapuTbox kobubm creaxax. B nasax 9 pasMctucHw 
pmpa w nnacraHU U c Boaupwaua 12 no ax nepa^epaa (far. 1), Bxanan^nua b yrnjrdneaaa lO naaoB 9 
(4Br.3B4|. 

Ha BOBCpacBOCTV onopBijix nnacraH U (far. 1). xoBTaxT apy a nq p ft c xopi^cou. KsroroBJieabt ebunynbi 13. 
Mun y ^m i ^ B nonanBBTtjnflfaie mohi 14 (far. 3 a 4), Bb moim e am jc aa oTEpbtTbix y^iacxaax naaoB 9. Ha 
aapyxBoft noaepxHocra xopnyca Bunonasaa pesbfia 15, aa xarropyK> aaaBHtKBa raAxa 16, oxBaTUBanniiaa 
nnaciaabc 11 ao6eaicii BBaKMay iconiecTgocaxxoabiphxaBiB 12. sbictynaiia 13. yrjiytincBBBMa 10 
Bxapnyoe a j^QDanaarenidbiMa nasaMB 14 faxcaiQao nnacraa U or npoBoponra a sboioneaaa b3 oaaos 9. 

Ha wM <^ "MM g or xopnyca DODepxaocrax onopBtix nnacraH II boctko a c sxcnearpaqabiK cMcnieBHeu x ax 
BcpxoA nqaifepBB (rpaaai^e) daxpameabi oca 17 (far. 1 a 2), aa xoropux c uoitamfjo f ascapyK>n|^ 
Konu9L 18 ycTas>BncBbi fsajJhuyKnnjxc aneuearbi 19. Hpa 3tom oca 17 Bsjndjyiamsx. anokfeaTOB saxpenncsbi 
aa ffiFy ffMX nntcraaax 11 rax, vro ax reouc t y aHP u m c oca camirrpaB coemyiaioT c reoBfCTpBiiecaaua 

aKCB^ cii ' ipMmi oe cMen^jcaae naaoa 9 orraocarenbao luiom Egipi mexoBoa 8, a Taxxe Benanaay i i a xcawa ntBO 
BocsuoMaoro yrnytincaaH bckobok b creaxy xopnyca oEipcncnaiorr pacwiaboc nyreu Ana xoaxperaoro 
TanopaaiMpa ycrpoAcTBa c yqcTOM o6ecne<iEaaa Heo6xonKMoro sanaca npoHaocra xopnyca opa padorc 
ycTpoAcTBa b ycnoaaax Rpy^eaan. A liaxcawtaniiBO BOSMoxHoe CMcn^jcaae onopaux nnacraa 11 
oxaocarenbao oceA 17 sanbiiyioaipx aneuearoB 19 oCycnoaneao pacnonoaxeaaeu nasoB 9 nc^ ™c a reu. vro 
reoM c iy ai ecK He oca caMuerpaa saxpenneaabix na hbx ooeft 17 Banbny»max anewearoB 19 Aonaabt 
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com^OTfcc peoi *givw < ie q u D« ochmh emanerpaa qegoBOK. 

Pa6oxa ycrpoflcrBa noncHHCTCH Ha npHMCpc pasaanbqpera npo^iuibBbuc Tpy6 npa tOQiXHiQOi bmh samii 
BapymeaHR rqiMCTmHOcni o6cs^nBofl xojiqhbu 20 (^ar. !• 6, 6) cKsasBUbt. 

npo^KHfaiibze Tpythi 21 oiycsaioT Esyrpb o6c^nBoft KonoBRbi 20, b BarepDan woonmQm ■ pacsmpflDor 
npmsaTHH nx ctchok k crtsKC odca^Boft nmoRHbi 20 (^ht. 5) ccoAaBKCM B^rrpesaero rB^pawiswccKoro 
AauncHBH. 

3«rcM c iiOMonib» pe3b6u 3 ycrpoiicTBo tqiHooq^nuaoT k KonaHoe Tpy6 5 m cnycsaioT b csBaisKHy. Ilo 
;^ocrnuKesBn ycrpoAcTBOU BqiXBero KOHqa iqx4Hnbiiux 'n>y6 21 Konimqr Oypantabix Tpy6 eaioxHaOT 
Epan^m npn fl^HOBpeMeBBOM ooanaHnB ooceoA BarpyasK ■ n pofMhiwm nonxxTni Tpy6 «iepe3 vfarpajoBbtA 
Kaaan 2 soppyca 1 smpramn. B peaywrarc yroro Eeffpmaetw j\aamsaxu y^iacmi 22 5) 
i^o^viiiKbcx Tpy6 21 Bbnqw u g i iDorei no mioTBoro b r^mmmro npHaaran Bceft HapysBod HDBepxBocTV 
npo^BJii>Bbix Tfyt K B^rpeBBcft uoBtpxaocm o6canBUX Tpytf 20 (^ar. 6). 

no OKOH<iaBBB pasBamaqpeuBaBKH KonoH^y 6ypHnfaKbix Tpy6 5 c ycnpaflcrsiM npKBMManrr x% cuaxsBfai. 
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Claims [Oopuyna H3o6peTeBHH]: 

1. yCTPO()CTBO JXriH PA3BAJIbUOBKH TPVE. ooncpmawpc nonuft iQUnranpsnocuift sopnyc, na BapyzBoA 
noaqpiXBOCTH Koroporo sbimnReHu eaKJioKHue omxarrenbHO npoff/ajihEBoSk ocm Kopnyca nnoooie ytiacrm, h 
yeraBosnoamiie sa rocncT^RBX c noMOiqbio ooeft Ha onopaboc nnacrsHax eanuiyioxiTR anciieaTW, 
(mnnanxqeecH tcm. vto BaKJXOHBbie roioacBe yttacrsH na BapyxBoA noDepxHocra sc^niyca BbuianHCHw b 
BBjjfi ufunaqjptmaaasx i^cxoeox* och Koropbix cofwrnjimoT c ocmoi BanbxQrxHiQix ane»<cHTOB. a sa qesocKax 
BbmojiBeHiki vTKpbiTfaxe c offfiaro Koaq^ h SKCsjfiirrpmBD cutmfiBHbit k koi^ na3u, npH yrau onopBbic 
nnacTHBu pacnonoxeBU b ziasax e xecTKO cfgnanw c ocfaiH BanhayKxnfsx. aneue&roa 

2. VcTpoftcreo no n.1. cmsnamqcccH tcm, tto Ba ompbiTaiit Koane BasAoro naaa BfainunBCB 
nanoiiBsreTnabid nas. a KBmjuBM campBBH macnma GBa6x<sa BUcnyiiOM, pa3iicii|eBHfaiitf b 
ffjonamammaou uaay, npa arou ycfipoAcTBO CHafixeao raAsoa, oxsarbiaaxxueft Kopnyc c o n o pH Mw ir 
nnacTBBaia. 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cL, 7 dwgs 
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The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreUabihty because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded. Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools. Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-T in Fig. 1, and Fig. 
7 is the section fl-fl in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line 0-0 in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylmdrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hyA^ulic pressure is developed to increase the pipe diameter by pressing the pipes 
against tfie wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is Hfted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1, wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig. 2 
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Fig. 3 
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• View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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